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CONTAINER CLOSURE WHICH CONVERTS
FROM A CHILD RESISTANT TO A NON-
CHILD RESISTANT CONFIGURATION

This application 1s a continuation of U.S. patent appli-
cation Ser. No. 08/759,422 filed Dec. 5, 1996 now U.S. Pat.
No. 5,769,252.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This 1mnvention relates to a child resistant closure. More
particularly, 1t concerns a closure which can be converted
from a child resistant to a non-child resistant configuration.
While 1n its child resistant configuration, this closure pro-
vides an obstacle to a child attempting to remove the closure
from a container. After conversion to a non-child resistant
conilguration, the closure may be readily removed.

2. Description of the Prior Art

Many types of child resistant closures are known 1n the
art. Their common objective 1s to provide a closure that 1s
too difficult for small children to open, yet easily opened by
adults. While many child resistant closures effectively pre-
vent child access, they also present a problem for adults who
lack the manual dexterity or strength to remove the closures.
This commonly arises 1n the case of people suffering from
arthritis.

This problem was addressed 1n U.S. Pat. No. 4,406,376,
which discloses a snap on closure which when installed 1n a
first position 1s child resistant, but when reversed 1s easily
removed by adults. This was not, however, readily adaptable
to closures which are rotatably engaged upon containers.

U.S. Pat. No. 4,731,512 also addressed this problem in the
context of a rotatably engaged closure. However, the dis-
closed closure system requires an external instrument when
used by adults who lack the manual dexterity or strength
required to operate the closure and even then still requires
pressure be applied to the external cap.

U.S. Pat. No. RE29,779 discloses a child resistant con-
tainer using a reversible cap which uses a snap action to
open and close the closure.

SUMMARY OF THE INVENTION

The present mvention provides a solution to the problem
of convertible child resistant closures by utilizing an mternal
scaling cap with a compliant external cap that 1s freely
rotatable about the interior cap as its child resistant feature.
Attached to the external cap 1s a tamper evident band. To
maintain 1ts child resistant feature, the tamper evident band
1s removed and discarded. In the child resistant
coniliguration, closure removal 1s accomplished by squeez-
ing the external compliant cap so that an inwardly depending
projection on the external cap 1s mated with a complemen-
tary depression on the inner cap. The mating of the projec-
fion 1n the depression creates the necessary cooperation
between the caps to permit unscrewing of the internal cap.

To permanently convert the closure to its non-child resis-
tant configuration, a portion of the tamper evident band is
severed along a score line and inserted through an aperture
in the external cap into the space existing between the
internal and external caps. The portion of the tamper evident
band rests between the internal and external caps and
provides permanent cooperation between the caps without
any external force. As an additional safety feature, a sticker
which discloses a warning or otherwise indicates that the cap
has been rendered non-child resistant 1s provided to be
placed over the aperture.
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2
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view of a first embodiment of the
invention.

FIG. 2 1s a perspective view of the first embodiment of the
invention with the tamper evident band removed.

FIG. 3 1s a plan view of the tamper evident band.
FIG. 4 1s a top view of the tamper evident band.

FIG. 5 1s a perspective view of the severed portion of the
tamper evident band.

FIG. 6 1s a section view taken along line 6—6 of FIG. 2.

FIG. 7 1s a section view showing the installation of the
severed portion of the tamper evident band between the
inner and outer caps.

FIG. 8 1s a section view showing the severed portion of
the tamper evident band installed between the inner and
outer caps.

FIG. 9 1s a section view of a second embodiment showing,
the 1nstallation of the severed portion of the tamper evident
band between the inner and outer caps of the second
embodiment.

FIG. 11 1s a perspective view of the severed portion of the
tamper evident band of the second embodiment.

FIG. 12 1s a perspective view of the second embodiment
of the invention with the non-child resistant indicator show-

ing through the aperture.

FIG. 13 1s a cut away perspective view of a third embodi-
ment of the mvention.

FIG. 14 1s a top view of the inner cap of the third
embodiment of the 1nvention.

FIG. 15 1s a bottom view of the external cap of the third
embodiment of the invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring to FIG. 1, a first embodiment of the convertible
closure 1 1s shown. The details of the closure 1 are further
illustrated 1 FIGS. 2-8. A compliant external cap 2 1is
rotatably mounted about an internal cap 10. The external cap
2 has an aperture 6 that allows access to the space existing
between the mternal and external caps 10 and 2. Attached to
the bottom of the external cap 2 1s a removable tamper
evident band 5. The gripping surface of the external cap 2 1s
textured or has raised ridges 4.

The internal cap 10 has a threaded interior 15 designed to
match a mating container (not shown). The exterior of the
internal cap 10 contains at least one depression 11, each
depression comprises two distinct surfaces 16 and 17. The
leading surface 16 1n the direction of rotation required for
removal drops gradually from the exterior surface of the
internal cap 10, while the trailing surface 17 makes a steep
return. Preferably, an equal number of complementary
inward projections 3 protrude from the inside of the external
cap 2.

As can be seen by those skilled in the art, in the child
resistant confliguration, the external cap 2 will rotate casily
about the internal cap 10 i1n the direction required for
removal, with the projections 3 being unable to gain suili-
cient purchase on the leading surfaces 16 of the depressions
11 due to the gradual slope and the flexing of the compliant
external cap 2. In order to remove the closure 1, the external
cap 2 1s squeezed with 1s suflicient inward pressure for the
projections 3 to gain sufficient purchase on the gradually
sloped leading surfaces 16 to achieve the necessary coop-
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eration required for unscrewing. The projections 3 on the
external cap 2 readily engage the steeply sloped trailing
surface 17 of the depressions 11 on the internal cap 10,
allowing easy installation of the closure 1 on the mating
container.

To convert the closure 1 to a non-child resistant
conflguration, a locking element 8 1s removed from tamper
evident band S by severing 1t along score line 7. The locking
clement 8 1s comprised of a head portion 13 and a tail 14. As
shown 1n FIGS. 7 and §, after aligning one of the depressions
11 1n the 1nner cap 10 with the aperture 6 1n the external cap
2, the tail 14 of locking element 8 1s inserted 1n the opposite
direction as the rotation required for cap removal through
the aperture 6 1nto the space existing between the internal
and external caps 10 and 2 such that the head portion 13 rests
in the depression 11. With the locking element 8 1n place, the
closure 1 can be removed without squeezing as the locking
clement 8 provides the necessary cooperation between the
internal and external caps 10 and 2. A sticker 20 can be
placed on the closure 1 to warn that it has been rendered
non-child resistant.

Referring to FIGS. 9-12, a second embodiment of the
present invention 1s shown. The outer and 1nner caps 50 and
60 of the second embodiment are substantially the same as
in the first embodiment. However, the depressions 62 are
formed 1n the opposite direction as 1n the first embodiment
such that, the leading edge 64 1n the direction of rotation to
remove the closure 48 drops steeply, while the trailing edge
63 makes a gradual return. The external cap 50 again has
inward projections 52 which compliment the depressions 62.

Additionally, the outer surface of the internal cap 60 has
a number of fingers 66 which have a leading surface 67 1n
the direction of removal of the closure which 1s substantially
perpendicular to the surface of the internal cap 60 and a
trailing surface 68 which 1s gradually sloped. The inner
surface of the external cap 50 has corresponding fingers 54
which have a gradually sloped leading surface 56 in the
direction of removal of the closure, and a trailing surface 55
which 1s substantially perpendicular to the surface of the
external cap 50.

In the child resistant configuration, the second embodi-
ment operates 1n a similar manner as in the first embodiment.
The fingers 54 and 66 keep the external and internal caps 50
and 56 spaced apart such that, without any pressure being
applied to the external cap, the projections 52 do not mate
with the depressions 62. The sloped surfaces 56 and 68 of
the fingers allow the fingers 54 and 66 to slip past one
another 1n the direction of removal. Therefore, the external
cap 50 will rotate easily about the mternal cap 60 m the
direction required for removal. In order to remove the
closure 48, the external cap 50 1s squeezed with sufficient
inward pressure for the projections 52 to mate with the
depressions 62 and achieve the necessary cooperation
required for unscrewing. The perpendicular surfaces 55 and
67 of the fingers 54 and 66 rcadily engage one another,

allowing easy installation of the closure 48 on the mating
container.

As 1n the first embodiment, to convert the second embodi-
ment to a non-child resistant configuration, a locking ele-
ment 70 1s removed from the tamper evident band. The
locking element 70 1s again comprised of a head portion 71
and a tail portion 72. The tail portion 72 has an indicator 73
which, when 1nserted into the closure 48, indicates that the
device has been rendered non-child resistant. In this
embodiment, the tail 72 of the locking element 70 1s mnserted
in the aperture 58 in the same direction as the rotation
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4

required for cap removal. After insertion of the locking
clement 70 through the aperture 58 and a slight rotation of
the external cap 50, an inward projection 52 comes into
contact with the headed portion 71 of the locking element 70
and the substantially perpendicular surfaces 55 and 57 of the
fingers 54 and 66 come 1n contact with each other, thereby
creating an essentially permanent contact between the inter-
nal and external caps 60 and 350. Additionally, 1n this
conflguration, the aperture 38 1s aligned with the indicator
73 so that the warning 1s observable. A keyed legend on the
label warns that the closure 1s non-child resistant when the
indicator 73 1s exposed.

Referring to FIGS. 13-15, a third embodiment of the
present invention 1s shown. In the third embodiment, “a push
down and turn to open” child resistant closure 32 i1s shown.
As can be seen, the internal cap 21 has a threaded interior 30
and radially dispersed rectangular cleats 23 and a button 25
supported by an upper surface 27. Overlying the internal cap
21 1s a rotatable, external compliant cap 22 from which
opposing, radially dispersed rectangular cleats 24 and
opposing button 26 depend. Opposing button 26 and button
25, are centered with respect to the axis of rotation between
the external and internal caps 22 and 21, and button 26 has
a protruding rim 29 which surrounds the periphery of button

25.

Operation of the child resistant closure requires a motion
to push down the external cap 22 onto the internal cap 21
while simultaneously twisting the external cap 22 in either
an opening or closing direction.

Fixed to the bottom edge of the external cap 22 1s a tamper
evident band 5 as previously disclosed. Similar to the
application 1n the first two embodiments, to convert the third
embodiment to a non-child resistant configuration, a locking
clement 8 1s removed from tamper evident band 5 by
severing 1t along score line 7. The locking element 8 1is
comprised of a head portion 13 and a tail portion 14. The tail
14 of locking element 8 1s inserted in aperture 28 between
the internal and external caps 21 and 22 such that the head
portion 13 1s approximately flush with the outer surface of
external cap 22. Tail portion 14 of locking element 8 creates
a barrier between rectangular cleats 24 on the external cap
22 with the rectangular cleats 23 on the mner cap 21. No
external push motion 1s required to engage rectangular cleats
23 with rectangular cleats 24 because the barrier created by
locking element 8 engagingly pushes rectangular cleats 23
of the mner cap 21 when rotational movement of rectangular
cleats 24 of external cap 22 exists. The portion of head
portion 13 which 1s flush with the outer surface of the
external cap 22 can be made to indicate that the closure 32
1s non-child resistant, 1.e. through the use of warning letters
or a warning color. Alternatively, a warning sticker could be
placed over the aperture 28.

Numerous alterations of the structure herein disclosed
will suggest themselves to those skilled 1n the art. However,
it 1s understood that the present disclosure relates to pre-
ferred embodiments of the invention for the purposes of
illustration only and not to be construed as limitation of the
invention. All such modifications which do not depart from
the spirit of the invention are intended to be 1included within
the scope of the appended claims.

I claim:

1. A container closure which converts from a child resis-
tant to a non-child resistant configuration, the closure com-
Prising;:

an 1ner member having an interior configured to mate

with a container and a patterned exterior;
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an outer member which overlies the mmner member and
has a patterned interior which interfaces with the inner
member patterned exterior such that it complements the
inner member patterned exterior 1n a first direction of
rotation and slips past the imner member patterned
exterior 1n a second direction of rotation, said outer
member further includes an aperture through to the
interface of the respective exterior and interior patterns;
and

a locking element which is mserted through the aperture
into a permanent, non-accessible position 1n the inter-
face between said patterned surfaces and permanently
climinates slippage 1n the second direction and renders
the closure non-child resistant.

2. The container closure according to claim 1, wherein the

locking element 1s detachably atfixed to the external cap.

3. The container closure according to claim 1 wherein the

outer member patterned interior includes a projection which
engages sald mner member patterned exterior.

4. The container closure according to claim 1 wherein the

inner member patterned exterior includes a depression
which 1s engaged by said outer member patterned interior.
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5. The container closure according to claim 4 wherein said
depression has a steeply sloped trailing surface and a gradual
sloped leading surface.

6. The container closure according to claim 4 wherein said
depression has a steeply sloped leading surface and a
oradual sloped trailing surface.

7. The container closure according to claim 1 wherein a
warning indicator 1s exposed through said aperture when the
locking element 1s placed 1n the interface.

8. The container closure according to claim 1 wherein said
patterned exterior of said mner member and said patterned
interior of said outer member possess cleats.

9. The container closure according to claim 8 wherein said
cleats are rectangular.

10. The container closure according to claim 1 wherein
the locking element 1s part of a tamper evident band which

20 1s removably attached to the closure.
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